specified that the centers should not be struck until the backfilling had been completed to the height of a horizontal plane 2 ft. above the top of the completed masonry, and that the centers should never be struck without the consent of the engineer upon the work. The length of time the centers were required to be left in place was varied according to the size of the sewer in question. For the larger sewers, ranging from 10 to 15.5 ft. in diameter, it was stipulated that the centers should remain in place 7 days. Upon smaller work, this time was reduced, the minimum for sewers from 2 to 6 ft. in diameter being 4 days. As a result of the Louisville experience, it is felt by the engineers upon this work that the length of time the centers were required to be kept in place might have been somewhat reduced under most conditions, without danger of injury to the concrete.
The side wall forms, which were used only upon the larger work, were required to be left in place until the concrete had acquired a hard set, which was usually from 24 to 48 hours after it had been poured.
In response to an inquiry regarding the practice of the Board of Water Supply of the City of New York in- removing forms used in the construction of the cut-and-cover aqueduct, Alfred D. Flinn, Dep. Chief Eng. states:
"The specifications stipulate:
"Directions as to the time of removing forms shall be strictly followed and this work shall be done with great care so as to avoid injury to the concrete."
In general, directions were not given, thecontractorsnotbeingrequired but allowed to remove forms, the average minimum time being after 24 hours during hot and favorable weather to 72 hours at the end of the season. Exceptions to this occurred, however, particularly in the case of slow-hardening and sticky cement, 72 hours being the average minimum time. This time for removing forms permitted desired progress with a minimum number of forms and made the work of finishing, where required, easier."
In December, 1908, Albert C. Lehman, Manager of the Blaw Steel Construction Co., of Pittsburg, Pa., published (Eng. Record, vol. Iviii, p. 664) the opinions of engineers upon the length of time that centering should be left in place in concrete sewers. In giving their views, the engineers were requested to leave out of consideration differences in cement, the percentage of reinforcement and the depth of backfilling, that the replies might be as nearly comparable as possible. Sixty